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se A wild, clasey ronge of mountains, the OLYMPICS, looks out 


upon the waters of the Pacific Ocean and the strait of Juan de 
Fuca. The high peaks of the pange ore crested with eternal snow 
and ice. Deep in their hollows are lukes of great depth and crys- 
tu) purity. The flanks of the mountains are covered! with the 
finest timber in the United States. Giant pines, cedars and firs 
rise 106,200, and even 7o0 feet in the air, [he streams race 
throggh wild ravines and are full of mouttain-troat. 

It is w porndise for the woodsman and angler. The likes 
have large and new varieties af trout in them that fight viciously 
for life. ltts a land little known and explored—perhaps leas So 
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The Mutual Life Insurance Co. 
RICHARD A, McCURDY, President, 

Is the Largest Insurance Company in the World. 
The Records of the Insurance Department of the State of New 
York SHOW THAT The Mutual Life 
Has a Larger Premium Income - - ~- ($39,000,000) 
More Insurance in Force - - = - (3918,000.000) 
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-LivuNs.. 
Electric Lighted and Steam Heated Vestibuled Trains between Chicago, Mil- 
waukee, St. Paul and Minuveapolis daily. 
Through Parlor Cars on iley tring between Chicago, St. Paul and Minneapolis. 


Electric Lighted and Steam Heated Vestibuled Trains between Chicago and 
Omaha and Sioux City daily 


Through nae tnd Free Reclining Chair Care anid Coaches between Chicago 
and Kansas City, 


Qniy two hours from Chicago to Milwaukee. Seven fast trains cach woy, datiy, 
with Parlor Car Servier. 


Solid trains tictween Chicago oinl principal polnta in Northern Wisconsin anid 
the Peninsula of Michigan, 


Throngh Traits with Palace Sleeping Cars, Free Reclining Choir Cars. and Coaches 
between Chicago and points in lowa, Minnesota, Southern and Central Dakota, 


The finest Dining Cars in the World. 

The beet Sleeping Cars, Electric Reading |omps in Berths. 
‘The best ond lotest type of private Compartment Cars, Free Reclining Chair 
Cars, and buffet Library Smoking Cars, 


Everything First-class. Pirstcliss l'eopie patronize Firgt-clase [ites. 
Ticket Agccots cverywitere ‘sell tickets over the Chicago, Milwaukee and St. Pani Ry. 


gEO. H. HEAFFORD, 
Gasero! Poesenger Agent, Chicago, fl, 


WHENEVER YOU VISIT WASHINGTON 
TOU ARE ISVITHED To IXSPECT THE 


EMP P aOR Gos OrsDoOMigGe Pewae 


+ MAMMOTH ORY GOODS ESTABLISHMENT + : 


op = OF =e j 


3 W OODWARD & LOTHROP 


Sltno Spas SS aster eres 








Where the LATEST PARLS NOVELTIES ore always on Exhibition. 
The attention of those who anticipate purthasng 


BRIDAL TROUSSEAUX 





Is invited capecially to extrome PAnIS NOVELTIES ih mutolied sits 
of Prench Hanel-made Lingerie, including (Crowns, Stirta, Chemisen, 
Drawers, Coreet Covers, dec. ihe car ‘be beesietied in ans - Humber 
of pieces desired. 


NAND-MADE BRIDAL TROUSSHALX, Rerssmelly $ 
selected ja Paris ond exclusive in styte mud 10 to O50. 
deastgr : Thee Of interes pie=es 


CORRESPONDENCE SOLICITED. MAIL GROERS RECEIVE PROMPT AND CAREFUL ATTENTION. 
TENTH, ELEVENTH, AND FP STREETS H.W... .  . WASHINGTON, D. C. 


AUTON GEOG RAITC Mag AZ OVE 


Shortest Line 


TO 


| §t, Paul and Minneapolis 


and the Northwest 


CHICAGO 
he, GREAT 
“Ct WESTERN 


RAILWAY 
Pee trkerte rote. fany eletalles) [oferetion ates 
ii cour ee aged oF wits to 
F. H. LORD, 
Gen") Fasa'r god Ticked Agent. 
Lak Aga 





: 
4 
{ 
4 
4 
’ 
| 
: 
; 










| 
1] t 
-—.- =n. : } - 


Webs Wa a a 


AES PONT —_—— 


meso TH 2a UP TRE 2s. |" | A TYPEWRITER'S 
a, | PRINTING MECHANISM 


ARARARARATARRRRRRERRTREER 


EASY OPERATION ANT 
PERFECT EXECUTION. 


sence sm. | Che Smith.. 
pe Premier 
Cypewriters 


Superior on This Point as Well as on All Others. 





sie Ghee The Smith Premier Typewriter Co., 


PRINCIPLES CM@PLOTEO BYNaCUSE, N.Y, GG, A 


ii" — =r 


> RRRDRDRRDDRDRADRRDRDRRRRDRRDR ADE 
Catalogues and Information at Washington Office, No. 1416 F street. 


DUPLICATE WHIST, COMPASS WAIST, STRAIGHT WHIST AND EUCHRE 


Since Dy plicate aml Com- 
oWhist have come itilo 


mahi there hae been an — —— 


unprecedented revival of it | py E 

terest in the game, Gur to 

the fact that mere factisto | & ‘ee | Ww —— 
a late extent af gee hy : 5p So SS ie a eS 
nonin of the scores —__¥ SM a a ——s 
made fn Lie play of thee mative tcc RB aha BL dni bach vneenedd 


BUPLRICATA WMIsaT 


Hades by different players. 





scons | Gaim | vaume | cain | scone 
The ove thing needed to | 
sertect the new moet bes 
=f a convenient device 
by mecansof which the score 
tile on the fret-romid can 
be demeealed wotil after the 
teplay of the hands, ae a 
Enowleilee of the first acore 
often enables a poo] player 
lothnke a dectsive pain, andl 
matches dre Toston! won on 
fost auch litte chances. 


. & Mashingtion plawey hee at 
leagih invyemted and put pan 
the tharket at avery Low price ib 
With: device whieh setretrldy 
piwctS the pirpose, waned wl thee 
Mittin Tite serves an ee pretty 
nel oieeeinl «tne “ornare. 
trker, anil pencil met. fie 
milled the “Coase Correia,” 
anal comeleie cf « Uittle pollaberd 
wool tablet. with a pirtal bey- 
Tete) that ce tee clea ped) dean 
Oy tie esrore in siecle way fe th 
fering oo Little tected qlaica were 
the ag spaces bia Cie “ ecore " 
colainnt of the curd, for on io 
doodraling ech) first score on 
soon we poacordedd and anti) tine 
linn’) be oepdeyed tin thiplticnle 
wihint) oF the emiire enriee fin- 
hited (im compas while) 





Whit place will wt ones ae 
iin mivigiige of this new 
inet of keeping tbe score, an 
it effectoaliy peenentia Uhieit op 
Perens at te antie af anoles 
talile ‘irom taking Wave Eg, 
either ley aockiee or ag ot 
a knowledge of what the hand 
 capalte, The tooble with 
tuplicate whist, e=pecnlly. 1 
that the replay ie liable to be in- 
fucneced bey menue ol te corde 
un moore, ail anything that 
helps fo cadtdae gach mecolies 
lich iw a greet gain to fair play, 


The “Coamoas Score: Can" 
pPremated. for use with the 
comntet, pio eeretal pica [ei 
tones, ech den heeting fot leet 
Daplicitie and Criiouse  Wislet 
dri dons ihe ferertecl ior Atraight 
Whist, Buchre,. fic., thus tne: 
fling the sme coutter anid acre 
ho ee eel Get any pater of Gotti 


Cuomo Counters, wlth tablet 
ef yuarierrd oak, maple, oF 
birch, abil metal ie eitiver wile! 
of ellver Enish, ss cis, apiece ; 4 
fot fepas te for js; dep tall, 4 
te Upete caira, Lint Score 
Caries, + ite er pa ee el eee 
te. pacicngges fear fase; by mall 
free of qnateee 





Ask to Ste meinpies at any 
lithe a. of other iret. from = = — as arte ree treet ert rh  : 
the Gereral Apeste. 


E, MORRISON PAPER CO., 1000 Penna. Avenue, Washington, D. C. 


NATIONAL GEOGRAPHIC MAGAZINE 


NATIONAL GEOGRAPHIC MONOGRAPHS 


nthe PATHS. Pea reees OF THR Baer’ 2erace, destgned expecially to eapphs to teachers and 
Sicha! gengraphy fresh anal toteresting muterial with which te apy the tryniar text look, 


List OF MONTGRAPIHS COMPRISING VOLUME L: 


GAP ELAL TRA rTIC Proctases . : : z = - 
GEARLAL Sepiimdnarihic Fratomes = © «= 8 «© « Uh W.. fuee tt 
PATE ATO Kaien te THe (i sittan Starr 2 ‘ a | 

TRACE asm TipAt, Mawes OF TH ATLANTIC. Coat = Prot N.S: Shales 
Motey ann EErcerr Lanes or NavAbA : = « Frel CC. Rael 
APPALACHIGS MotaTaits—Nuntoras Secapoe Ol-0CU-C Binnie Willie 


C, Willard Hares 
= J. &. Dler 

ref, WW, Af. fale 
: Gt, KB, Gilbert 


APPALACHIAN MGUSTAMNE—BOUTNMEN Betiow - 8 
Bt. SmaaTa—A TVFicat EXTINCT Volta 2 
Tit Sew Msitann Puarbat « £ : “ = 
S048 A FALLS ate ite Herons : 


Price oy ene ert hl tes madogtapie, SLAG. Five etd foome address, $6.00. Single manngrapin, BO¢, 


fen wilh omer tn AM ER iC A | BOOK COM PAWN '. 


New Work . cincinnati 4 Chicago 
= 





Ripans Tables assist digestion. 


TERRESTRIAL MAGNETISM 


An International Quarterly Journal 





Edited by L. A. BAUER 
With the Co-operation of Eminent Magneticians . 


ITH Ute Muretr, ohgr, bese, thie Joni, dawetedl excloalwely te Terrestrial Moemetiam ood ullieed 
sabbechs, sich pe Mari Cites, Ages, Atoiephere Bileetricity, ete, ctiteredd oo its: secsnid 
eulatie,. The beurty competion catendel ty the wurkern. in this peaemisieyg Geld al inrestigatbrer, ais 
Wiley shee fey the otters Cros fier bestiesl, joes pena: Clas Fours (ie deleriiddbonal argu bar 
rhage Rnd Wie latest achiereincnta. The seaypeietic areie has become such a priinieling breloom 
Af eee roh nok aie ie herrestehal, but it comin t phiysdes, Chat tits Journal appeals ta a beter clams ce 
tirestivator. The geaiponier, (he cooler, the astrasdciser, the ianteotoleeist—all ere. interesierd ti 
ther Hhewrleeprien of the select of terreelrias magnetics =D albald therefiee receive tleeic signed, 


Aen hi contriterthots of fhe matm articles in the pest have fern Mesere Tearna, Wiley "el 
Bechenhugen, Litibehales, Wickes, Schoit, Schete|s; od de Till, iss ioe — 
rithm anmbers wil] comtalio | 
‘The Earth, a Great Magnet," 
hy Dba. J. A> PLEMENT 


“The Electrification of the Atmosphere," 


lit wor, ALBXASTER McADIFE 


“The Height of the Aurora,” a. 
My Puor, CLEAVALAND ASWE. 


“The (Mstribution of Magnetic Observatories,’ 
| DEL eit) |, 
iy Teor, MAX HSCHUMN HALEN, 
tie. cle. 
The ear OF thie Potkenal ie rope) octave, ete eteibeeciog alnol. me pages. Ditiesti: sulmerip 
dip Migr mascot = par viactig lifty cute. Fieclen Fiilesc-ripttiass = bee Sihrtay shillings, eit 
TERRESTRIAL MAGNETISM, 
The University of Chaclnnat!, Cincinnati, Ohia. 


NATIONAL GEOGRAPHIC MAGAZINE 


a an ee ne a ei a a a ee i Cee Oe ee ee ee Ny 


ee 


- 


TEOPLE like to read about the preat 
and wonderful country of the 
Southwest; of its quaint and curious 


A charming bexvk corcrinmg [lbeee 
finite: be deeieeed bey idee 


PASSESGER DEPARTMENT 
ar tire 


Southern Pacific Railway, 


ated oll bee seal ber ey nea, pr pel 
on receipt at TERS CENTS. 


towns, It ancient civilieations, tts 
natural marvels. ‘They like to get ac- 
curate information about California 
and the Pacific Const. This is because 
most meople want to some day see these 


ee 


things for themselves... 40+ + éhiece 


Spebeeesteatenfeceatesteteateafendecesteatecteateatestestetetet 





es FOE Pe a OO 





THE BOOK IS ENTITLED : 
a 
sa 
- 


“Through Storyland 
to Sunset Seas,” : 








et AND 1S A WONDERFULLY HAND- 
SOME VOLUME OF 205 PAGES, 
Vol me get a cory hey wridleg Lo 


WITH t60 ILLUSTRATIONS. 
The poper used is FINE PLATE 
PAPER, and every typographical de- 


Ss F. B. MORSE, 
lieneral Passenger Agent, 
New Oren, 


anil sending 10 ctu. to defray postage tul is artistic. It t a story of what 


four people saw on just such # trip-as 


LLG AAAS AAA A ALB LAA. AAD ALA AAA A ALAA AA EL 


a 


Fe a a a a a a AE 


you would lite to moH@: «sc. ava. ; 


Ne Re a a ee Re a SS a ee 


# 


ae 


THE 
National Geographic Magazine 
You VII! SEPTEMBER, 1807 Nin 0 


MODIFICATION OF THE GREAT LAKES BY EARTH 


By G. K. Gonnenr, 


Li W. Gteideapinal Senreny 


Tho history of the Great Lakes practi¢nlly begins with the nelt- 
ing of the Pleistocene jeosh diet, They tnay have existed before 
the invasion of the jes, but ifae thalr (lrinage svstoni is unknown, 
The ice came from the nerth and northenst, and spreading over 
the whole Laurentian basin invaded the itriinige districts of the 
Missisuippi, Ohio, Susquehanna, and Hudson. During ite wan- 
ing there was a long period when the waters were ponded betwee 
the ive frowtand the uplands south of the Laurentian hrsin, forte. 
fy o series of glacial likes whose atttlets were southward th reer 
various low poases, A oréat atream from the Ene basin crost the 
divide at Fort Wayne to the Wahwsh river, A piverof the mag- ~ 
nitude af the Ningara afterward flowed from. the Michigan basin 
nerors the wivide at Chicueo'te the lneis river: and still hte 
the chief outlet was from the Ontario badin wcrdas the divide at 
Rome to the Mohawk valley. 

The positions of the glavial lakes are also markt hy shorelines, 
consivting of terraces, cliffs, and ridges, the strands and apite 
formed by their waves. Several of these shoretines have boon 
iriver for hondreds of miles, and wherever they are thoroughly 
ettidiod It is found that they ne lwnger He level but have gentle 
elopes toward the south and southwest, Formed atthe edges of 

*Pridinht by perinission af the Diractor of the Untied Biaien Geologicul Sisree 
Ainore exietded paper, of elrnilar Hire, entitled + esent emrihy cnometianh in ite 
Greet Lakes region,” will appear ii ike Elghteonih Aueual Heport uf the Surrey. 
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Eg MODIFTOATION OF THE GREAT LAKES 

willer eurinces, they must originally have been level, anal their 
present lack of horizontality ja due to dnequal uplift of the land. 
The region has been tilted toward the aputh-seuthwest. The iif- 

ferent shore-lines ure not strictly parajiel, and their gradients 
yaty from place to place, ranging from a few inehwos to three or 
four feat to the mile. 

The epoch of glacial Inkes, or lakes partly bended by ire. 
ended withthe disappearance af the ice-tield, and there retainid 
only lakea of the modern type, wholly surrounien by land, 
These were formed one ata time, and the first to nppear wad in 
the Eric busin, It was much smaller than the modern lake, 
becatise the basin was then comparatively low at the northeast 
Ite outline is approximately shown by the inner dotted fine 
of the accompanying map. Tnstead of reaching from the site 


. FT, jae AB MUGER GUTLIE oF Lane ERIE. 
The troken there chery tle potthees of Lhe slants of two epoca of the boloe*s inebory 


of Buffalo to the site of Toledo, it extended only toa point oppo 
site the present city of Rrie, mid it was but one-sixth oF large 
as the modern Inke. ‘Since that time the land has gradually 
Figen at the notth, canting the basin toward the south, and! the 
lake hina gradually enoroacht upon the lowlanda of its valley. 
Ata date to be presently mentioned as the Nipissing, the west- 
ern eud of the Inke was opposite the site of Cleveland, as indi- 
cated by another dotted line, | | 
The next great Inke to be releast from the domination of the 
ioe was probably Ontario, though the order of precedence i4 here 
not equally clear, Before the Ontario valley held o land-boond 
jake it was occupied by a gulfof the ovean. Owing to the dif- 
farent attitude of the ladd, the water surfice of this guif was not 
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parallel to the present lake surfwed but inctinwd atanangle. In 
the extreme northeast, in the vicinity of the Thowaand Lslanda, 
the marine shores arg nearly 200 feet above the racabie mile 
level, but they descend southward and westwun fae Ge 
neath the lake lovel near Gawego, and toward the weatern end 
Of the Inke must be sUbinerged several hundrod feat, ‘Thin enn 
dition was of short duration, and the rising land eoon-divided 
the waters, establishing Lake Ontariaas.an independent water 
body. The sania peculiarity. of land. altitude which: mute the 
origion| Erie a small lake served to limit the extent af Ontario, 
but the reatriction was les in amourit because of the alee per 
Bones of Ue Ontario bavitt: “Here again the southward tilting 
of the land hod the effect of lifting the pomt of outlet and wn- 
lurging the expanse of the lake, 





FR? ANCIENT ASP MOMieN ROCLINeS OF LAS oNTAWIC 
The hypo ken lion ahowe the original extent of ihe lave 


There is some. reason to think thot the upper lakes, Huron, 
Michivan, ated Superior, were at first open to the sm, eo os: to 
constitute a gulf, but the evidence js not sy full as could be doe 
sired. When the normal lacustrine eonilition was estalsliaht 
they were at first asingle Inke instexd of three, and the outlet, 
instead of being southward from Lake Huron, was northenstward 
from Georgian hay, the outlet river following the villevs of the 


Mattawn and Ottuwa te the St Lawrenes, “Tho triple Ine je: 


known to us chielly through the labors of F, B, ‘Taylor, who haw 
mile extensive studies of it sharo-line, This line: called the 
Nipissing shoreline, is not wholly submerzed, like the old 
shores of lakes Erie and Ontario, but Hey chivlly above the 
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present water surfaces, Tt hing been recoenized al miury polite 
alywit Lake Superiorand the northern parts of lakes Huron and 
Michigan, and tmensirements of its height show that ite plane 
has a reinarkably uniform dip, at 7 inches permile, in 1 south- 
‘sonthwest direction, or, more exactly, 8. 27° W. As will be seen 
by (he accompanying map, reproduced from Taylor, it creases the 
modern shoreline of Lake Superior near its western ond, thereby 
pessing beneath the water surface; and it similarly passes below 
the surface of Lake Michigan tear Green bay, and below the 


FM. J-THE StriisG CHEAT Lact (artim Tarlo) 
The boundaries areshows by the broker line 


éurface of Take Huron just north of Saginaw bay, The south- 
ward tilting of the land, involving the uplift of the point of 
outlet, incresst the capacity of the basin and the volume of the 
lake, gradually carrying the const-line southward in Lake Huron 
and Lake Michigan until finally it reiehit the low pass at Port 
Huron and the water overflowed via the St Clair and Detroit 
channele to Lake Erie, The outlet by way of the Ottawa was 
then abandoned, and a continuance of the uplift cased the 
water to slowly recede from Jte northern shores, This change 
after a time separated Lake Superior from the other Inkes, bring- 
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ing the St Marys river into existence, and eventually the present 
condition was roacht. 

These various chariyos are so intimately related to the histary 
of the Niagara river that the Niagara tinio estimates, base on 
the erosion of the gorge by the cataract, cau be applied to them, 
Toke Hrie has existed approximately as long ne the Ningarn 
river, anil its age ehonlid probably be reckoned tn tens af thou. 
sands or himireds of thousands of yenrs. Lake Ontario is 
mush younger, All that can be said of the beginning of Groat 
Lake Nipissing is that it came long after the beginning of Lake 
Ene, but the date of its ending, through the tranafer af outlet 
from the Mattawan toe the St Clalr ia more definitely crown, 
That erent is estimated by Taylor to have oevturted bain en 
S,000 aod 10,000 yours aie.* 

The lake bistery thus briefly aketeht is charaetetlzed bya pie 
grossive change in the attitude of the land, the northern and 
bortheastern partion of the region beoominw higher, so as to 
turn the waters more aud more toward the southwest. The 
lntest change, from Great Lake Nipissing to Great Lakes Supe 
rior, Michigag, and Huron, involving an opliftat the north of 
more than 100 fil, hae tiken place within so short a period 
that wo are naturally Jed to inquire whether it has ret ceast, Is 
it Hot probable that the Jarl i stifl risiig at the north anid the 
lakes wre still eneronching on their southern shores? J. W. 
Spencer, who has bowa an sotive explorer of the shore-lived af 
the glacial likes and has given much study to related problema, 
is Of opinion that the movant are not coniplete, and prediots 
that they will result in the restoration of the Chivago outlot of 
Lake Michigan aid the drying of Niaenra.t 

The innporkinee of testiug this question by actun! meonsure- 
Ment Was imprest upon me several yoarm ace, und | endeavornd 
lo emttire the institution af anu laborate set of Observations: to 
tint end. Falling in this, ) undertook « less oxpetsive inveati- 
pition, which heron with the examination af extating recoris 
Of lake height as recorded by gaye readings, and was continuvd 
by the eathblishment of a number of pave stations in t890. To 
tndertund fully the natitey of this investigation it fe necessary 
to consider the difficulties that arise fran the miltliatious mo 
tions to which the lake water is subject, 

eFiudies in fidivn Gmrigraply, % A alors hiwtory af thin joa Lakes Terre 
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Tf the volume of a lake were invariable, and if jts water wore 
in perfect equilibrium woder gravity, its sarfice wale Ie cons 
stant and level, and any variation due to changes in the height 
of the Innd could be dirently determined by observations on the 
position of the water surface with reference to the lands tut 
these conditions are never pedlized in the ense of the Great Laces, 
where the volume continually chatiges aril the watur ja alwaye 
in motion. The investi¢utor thetefore had to arrange his tneas- 
jiretnenty so 02 fo oliminate the offect of such changes. 

‘Consider firat the influenee of wind. The friction of thé wind 
on the water producs-waves These nre temporary and practi- 
aully cease in periods of calm; the porpetual ground-swell of 
the ocean is not known on the lakes. The friction of the wind 
on the water algo drives the water forward, producing currents, 
The water thus driven against the lee shore returns it ander- 
currents, het the internal friction of the wator resists ane delays 
the return, and there is consequently a heaping of the water 
ealnst lee shores atid n corresponding lowering of its level on 
Other shores, During great storins these differences amenurt to 
sereril feet, reaching oa tomximunm in Lake Erie; tn Ortober, 
1886, un westerly gale is reported to have raised the water 5 feet 
at Buffalo and deprest it $ feet ot Toledo.” For light winds the 
chances of level are much amaller, but they are nevertholess 
appreciable, and they hare even been detected in the case of the 
gentle “land and sea” breezes which in calm weather are created 
by the diurnal eyele of temperature change on the lanl. 

The water is also sensitive to atmospheric pressure, Tf the 
air prest equally on all parts of the lake surfuee the equilibriim 
of the water would not be disturbed ; but ite: pressure fs never 
uniform. As shown by the isohot on the daily weathor map, 
there are notable diffaronoes of pressure from jwintte polntand 
within the leneth of one of the Great Lakes those ofon amonnit 
to several tenths of a barometric inch. A column of mereury 
O.ineh high weighs oa muchas acolomn of water 14 inches 
high+ and whenever the atmoephorie pressure at one point on a 
lake exceeds the pressure at another point by the tenth of a linn 
metre inch, the water level at the first potat iz, in consiyuOnce, 

1Abinehes lower than the water level atthe seond point. When 
a cumulis cloud forme over the water there ix p reaction on the 

*Selesen, eal VILE pp dd ol, ‘the effect of aeterm by Coteber, Intel, bn nbly ddamned 
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wotor, disturbing ite equilibrium, iid the passage of a thunder 
stoma offen prodtices o@eillations attencting the attention of even 
the casual ohverver, Such siden and temporary variations of 
Pressure give rise to waves analogous to those eansed by a fill- 
ing pobblo, except that they are broad and low, nod these-wnves 
fot only travel to all parte of a lake but are continued by reflin 
tiun, #0 thata local storm at one point is felt in the water surfave 
Ht all pointe and fora vonsiderable period. The passage of the 
yrater atindspheric waves asvoclated with orlinary cyclonic 
storms and the impulses given by winds are also able to eet the 
whole boy of the lake in. motion, a that it awive from side to 
side or end to ond like the swaying water la a tub or basin, and 
thes awaying motions aro of indifinite continiunee, In the 
deeper lakes, and probably ia all the lakes, they are so onduring 
as to bridge over the intervals from impulse ta impulse. Such 
oscillations, which appear at any point on the coastas alternate 
risings and fallings of the water, with periods ranging from a few 
ninutes to severn) hows, are called seiches. Their amplitude is 
usttally 4 few inches, hut at the ends of lakes is sometimes a faot 
or more. 

The Inkes, like the (emin, are swaved by the attractions of the : 
sunand moon, Their tides are much stualler than those of the 
ocean, and are even small ae compand to the seiche, but they 
urestil) ndestrablo. At Milwattkes the lurur tide rises and falls 
more than aninch and the sulur title a half imeh. At Chicugo® 
and Duluth each tide amounts to an inch anda Half ati their 
combination at new and fall moon te three inches: 

Water is continually added to cach Jake by rivers and creeks, 
but the rate ia not uniform. Usually a few frosteta, OOOUPTINE 
within two or three weeks, contribute more water than comes 
duriny all the remainder of the yeur, Wateris also added in an 
Lereyetilive way by coin and snow falling directly on the lake. ft 
is sibtracted by avaporation, the mito of which varies greatly, antl 
by wrerfliw, which varies within todurate limits, The volume 
of water contained in the lInke, teing subject to these variable 
fains and losses, ic itself inconetant, and the gotiril hedvlitiof 
the watersurince therofore oscillates. In average years the rings 
of yariotion for Lake Superior ia 12 inches; for lakes Michizan 
anid Huron, L2 inthes; for Lake Erie, 14 inches, mcd for Links 
Ontario, 17 inches. Low water ocours normally in January er 
February for all the lakwe except Suporive, where it occurs in 
March. High water is reacht sooner in the lower lakes, June 





1 


cg 


240 MODIFICATION OF THE GREAT LAKES 


being the usual month for Ontario, Fane or July for Erie, July 
for Michigan and Huron, and Angust or Soptember for Superior. 
Fig. 4 shows the charnacter of the annual 
oscillations, as given by averages of long 
feriex of yours, | 7 

Th a wet year more water enters the lake 
than leaves it, and there is a net rine of the 
surface; Ina dry year there ta « net fall. 
A series of wel years proilyoe oxcepiion- 
aly high water, and o serie of ilrv yoni 
exceptionally low, so that the entire tnwe 
of water height is considerably groater than: 
the aonmal rooge. “The recorded ange for 
lakes Superior, Michigan, and Huron is 
botwoen 3 and 6 feet; for Erie and (Ontario, 
between and 3 feet, -_ 
The seeompanying diagram (Fig, 5) of 
the oeelllations of Lake Michigun ihn-- 
trates the annidal eyele and alo the pro- 
wressive chines from venr loved, Belng 
compiled from monthly means of page 
rending’, it does hot show tides and selohes 
nor the oscillations of short period. 

These various oscillations of the water, 
though differing widely in aruplitude, rate, 
an coud, yet coexist, and they make the 
wetnal movement of the water surince: 
highly complex. Theeemplexity of mave- 
ment seriously interiors with the une of 
the water plane asa datum evel for the 
inensurement of earth morementa, and ms 
evston of ol4ercitions for that purpose. 
tides to be planned with much care. The 
mini principle of such asrstemn are, how= 
ever, simple. wid tnay romlily i stated. 
The mist important i= that the direet 
rimairement of the heights of individun) 
points should not he attempted, bat com- 
parison shonld always be tiade hetwoon 
two points, their relative heleht ling 
meawurdd by means of the water sorface 
née as a leveling imtewmernt. 
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i. 4S LATIONS OF THE STEFPACE OF LEE MiCDiGaAS, DUE TU CHANGES i 
THE TOLEMS OF THD Lage 


Conplled umder the dlrertlon of the Chief'of Hngleerss, Ul, 2 A. froin yas ren: 
ings ot kMilwaonker, Vireo, from Auguel, cis, to Jone, reyy. Hach horiaontal 
ine fepeeniis @ Caleodor veer) oat veriic) apices our foot 


In the dingram, Fig. 6 AO Bois the profile of  Inke basin, 
Aand Bare fixt objects on opposite shores, amd wo will say 
pose the water surfwee to have the position XX Assuming 
the water in equilibrium,all parte of this surface have the same 
height, Ifthe height of A above tho water at X be accurately 
measured by the surveyors level, apd the height of Bo alove the 
water at X° be similarly measured, then the difference between 
these lwo tieasurements gives the dilferenee in height betwein 
Ann B. After an tnteryal of some years or decnile the work 

A B 


Pte. 6 MAGA TLLESTRATIEG THE MPTRON OF TSIkG «4 LAGE SCEFACE Pim THe 
SOV ERT AT MEASURE RT OF RAT MOVER ore 











“aye MODIFICATION OF THE GREAT LAKHS 


is repeated, The water surface then has some different position, 
YY", and the heights measured ato of Aabove Y and of B above 
Y. The difference between the two heights gives agnin the relu- 
tive height of Aand B; and if earth movement has tilted the 
busin towed A or Hf, thi change tt their relative height maybe 
shown by the. differenes in the twe resulle of men retmerit 
As the Water isin fiet not still, but in continual motion, the 
cnort mitining of Hnes of level from A ‘anil B td the water dies 
Hot auffien, and it is nevessdry to determing from ohvervaliois 
on the oscillating water suriace what would bw ite position if 
atill, Such observations are made tiy means of gages: These 
are of various forms, bot each consists essentially of a fixt point, 
or zero, chore by the water, and a gredluated seale by menns: of 
which the vertival distunee of the water suriace from the zero is 
Hien treed, 
Changes in the volume of the lake influence all parts of its 
stirface equally and attheaame thine, To eliminate their effects 
from the tnmsirements it ls only necessary thit the gage olwer- 
itions at the two stations be simultaneous, The effects of wind 
waver cin be provented by breakwaters. Distarbunces due to 
cenrrenta propelled by strong winds oan be avoided by choosing 
tines when thereis little wind. The effects of lightwinds enn be 
approximately eliminnted by tnking the average of many obser- 
Vations, and so can the effects of seiches and tides. The effects 
of differences of atinospherie pressure ente be computed from 
barometric invaguruments of air presdure, and the proper cottoc- 
fliond applied, lt i4alee possible, by the discussion of long series 
of ulservations at etch stathon, to determine the local tidal effects 
and afterward apply corrections; and the land and sen bredse 
ffoet niav bw trentod in the same way, 

Tn the inveatigution | waa able toumake, consideration was given 
to these varionssourees of orror, lmatit wasnot pricticablé to tnke 
all desirable meaures for avoidance of correction, leeause the 
reading of pnges was only partly under my control Gago eia- 
tions have been establisht on the Giraat Lakes at yarious times 
and at varique places, and the recorls of reading= have been pro- 
served. Th soni cases the geruy af gages were connented by lovel- 
ing with Leneh marks of a permanent chareter, and in a fow in- 
stances the gayes themselves are stale and enduring structures. 
The niost important body of information of this charactor ig eon- 
tained in the archives of the United Siates Lake Survey, which 
were placed atmy service hy the Chief of Engineers, 0/5.A. By 
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searching the recone | wos able toseleot certain pair of stations 
at which the relative heights of permanent pojuta on the shore 
(equivalent to A and Bof thediagram) bad boon proctioally de- 
termined Lwonty or mor yearmago. <Atsome of these stations 
pages wréatill roiul; atothers Lestahfisht gages and tn the level- 
ing How mecwsare to coinect them with the old benches. At 
dll af then oheervationsy ware tuaintnined from July to Oekober, 
1800, pnd thee observations, i combination with the lovelings, 
afforded measuroments that could be compared with thoad made 
mirllor so ns-to diseover changod dio to oarth nmovenient, 

Ti will not be necessary to give hore the details of obvervation 
andl computation, a& they are folly setforth ina poper soon to 
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‘The lashed are ninrkt Ge fill times. = Eeolorn Httes show the paincol etitionn 


be printed by the Geologieal Survey, but the weieral scope of the 
work mov be brietly onilinoed. As the fitting shiown by the geo- 
loyie date wae toward thesouth-eouthwest, sintions ware, so fir ns 
possible, selected to test the question af notion in that direction, 
The most easterly pair were Sacketts Harbor and Charlotte, New 
York. connected by the water surfiee of Lake Ontario (see ninp, 
Big. 7) Frou observations by the 0.8. Lake Sarvey in ES74, 
it apprarad that «a bench mark on the old Hght-house in Uhar- 
latte was then 1S.) feet above a certain point on the Masonic 
Tetople in Sacketts Harbor, In 1806 the measurement wus re 
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‘peated, and the difference found to be 15.470 foot, the point at 
Sucketts Harbor having gone up, na compared to the point at 
‘Charlotte, 1.001 foot, oraboutthree-fourths of aninch, Similarly 
‘it was found that between 1558 and 1895 a point in Port Colborne, 
iain the head of the Welland connl, ae compared toa paint in 
(eveland, Ohio, rose 0.239 foot,or nearly three inches, Tletween 
1876 ond 1896 n point at Port Austin, Mi¢higan, on the shore of 
Lake Huron, a compared too point in Milwiuked.on the shore 
of Lake Michigan, rose (187 foot, or-one-and one-half ihehies ; 
and in) the same periods pointin Escanaln, af the nerth end of 
Lako Michigan, as compared to the sume point in Milwauker, 
rose (LOL foot, orabent two inches. 
Ther isno onc of these determinations thit is free from doubt ; 

bolldings and other stroctures on which the ented were markt 
‘may hove settled, tnistnkes may haye been nade in the eurlier 
leveling, wher there wie no thought of snbjecting the results to 
20 dolicwté a test, ind there are various other possible sources of 
error to which no checks can be applied ; but the fet that oll 
the measurements indicate tilting In the direction predicted by 
theory inspires confidence in their verdiot, Thix contidenvs is 
materially strengthened when the numerical results are reduced 
to a cotninen unit and compared. 
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Thestations of the several pairs are at different distances apart, 
the directions of the Line connecting then make Varioua angles 
with the thesretic direction of tilting, and the tite intervals 
separating the measnrements are diffvront. To reduce tho results 
to commen terme ] hare computed from each the rate of tilting it 
Hae pet lies it the thearutie direction, S.27° W. In the six th colin 
Of the preoating table the rate ie exprest aa the change i in relative 
heii of the ands of a tine 100 miles long daring & century. 

Compared in this way, the results are roniarkably harmonin “iH, 
tie compte haber of tilting mining only from OLE foot te Cad 
foot por miles per contary ; and dn view of this harmony it is 
nol eey to avoid theoonviction that the buildings are firth and 
stable, that tho engineers ran their level lines with aocturaey, that 
all the various poswathie accidents were escaped, nod that we hare 
here a verttalile record of the slow tilting of the brond lake-bear- 
ing plain. 

The computed mean mate of Glting, 0.42 foot per 100 miles per 
eontury, ia not entitled tu the anme confidence as the fet of tilt- 
ing, Ita probable error, the mathematical measure uf precibion 
derived from the diseordiance of the observational data, is rather 
large, being one-ninth of tho whole quantity measured.  Perhuapa 
it would be safe to say that the general rate of tilting, which may 
or may not be uniform for the whole region, falls betweor (0.30 
nnd 0.55 foot, 

While the credit of formulating: the working hypothesis or guo- 
logie peroiction which has thus been verified hy measurement 
belongs to Spencer, itia proper to note that the fundamental ides 
of modern differential earth movement in the Great Lakes region 
wae announced much earlier by G. R Stantz, a Wikconsin sir 
vevor, Ina paper vommunicated to the American Association 
for tho Advancement of Science in 1509, he cites obweryations 
tending to show that in 1852-43 the water of Lake Superiir 
stood abnormally high at the weet end while it was unusually 
low at the esa, and he infers thet the land i wot stable, 

The geographic effects of the tilting are of scientific and soo- 
nomic importance. Evidently the height of lake water ata lake's 
ontlet is regulated by the discharge and is not affected by slow 
changes in. the attitude af the basin: ; ut at other points of the 
shore the witter advances or retreats as the basin is tipt, Con- 
fider, for example, Lake Superior. On the map (Fig..7).a line 
has been drown throngh the outlet at the head of St Murys 
river in aditection at right angles to the direction of tilting, All 
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points on this line, called the toohem of the outlet, are raised or 

lowered wqually by the tilting and are unchanged with reference 

to one anothers All points southwest of it are lowered, the 

smonnt varying with thelr distances from the line,and all points 

to the northeast are taiael., The water, always holding its sur- 

facw level and always regulate! in-volume by the discharge at 

the outlet, retreats from the rising northeast coasts and encroaches 

on the sinking southwest consta, Asmiming the rate of tilting 

to be O42 foot por 100 miles per'contury, the mican Inke level ls 

rising ot Poluth 6 Inches per cetttary and falling at Meron bay 

finches. Where the isobase intersects the northwestern shore, 

which happens to beat the international boundary, there is mo 

change. 

Lake Ontario lies altogether southwest of the isoliase of ite 

outiet, and the water isencroaching on all ite shores, The sane 

tilting (hat enlarged it from the area markt by the dotted line of 
figure 2 is still increasing ite extent, The estimated vertic! rise 

at Hamilton f= 6 fuched per century. The whole const of Lake 
Erie aleo ia being submerged, the estimated rate at Toledo and 

Sandusky being § of 9 inche: per century. 

The igubase of the double Lak» Huron-Michiwat passes south- 
weet of Lake Huron ind crosses Lake Michigan. All eouste of 
Lakw Hurot are therefore ising ss compared to the outlet, and 

the consequent apparent lowering of the mean water surface is 
oatimated at 6 inches pereentury for Mackinac and at 10 ineles 
for the mouth of the Frunch river on Georgian bay. In Lake 
Michigan the line of no chauge passes near Manistee, Michigan, 

At Excanaba the estimated fall of the water is 4 inehes per een- 
tury; at Milwaukee the estinnted rise ie 5 or G inches, and at 
Chicas between 4 aid 10 Inches. 

These slow changes of mean water level are concealed from 
ordinary obdvrvation by the tore tapid and impressive changes 
duo to varintions of volume; but they are worthy af considern- 
tion in the planuing-of engineering works of a permanent char- 
aoter, and there is ot least one place where their influence is of 
moment to a large community. The city of Chicago ts bullton 
asmooth plain little above the high-water lovel of Lake Michigan, 
Kvery decade the mean level of the water ie an inch higher, and 
the margin of safely is ao narrow that inches are valuable. Al- 
reuily the older part of the city hoa lifted itself several] Teal to 
secure better drainage, and the time will surely come when other 
measures of protection are impératively demnnded. 
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Looking to the more distant future, we may estimate the date 
at which the geogrnphic revolution prophesied by Spencer will 
ecenr. Near Chicago, af already montioned, is an old channel 
tiade bv the outlet of « glacial lake, The bed of the channel at 
the stummit of the piss te ubout & feet aliove the mean level of 
lake Michizan and 5 feet nbove the highest level. In 300.09 O00 

tears (neuming the estimated rate of tilting) high stages of the 
lake will reach the pase, ane the artificial discharge by ean) will 
besopplemonted by.an intermittent natural discharge, ty 1,000 
veurs the discharge will ocour at ordinary like atnges, arid ofter 
1. iN) yearsit will bo continuous, Tn about 2,000) vinkr= the cis 
charm from Lake Michigan-Huron-Erie, which will then have 
substantinity thesame Jevel, will bo equally divided between the 
western outlet at (Chicago and thequstern at Buffalo, In 2.400 
yer the Niagam nver will have become an intermittent-stream, 
and in $,000 yeurs all ite water will have been diverted to the 
Chicago outlet, the Llnols river, the Miseissippi river, and the 
Gulf of Mexico, 





THE TORONTO MEETING OF THE BRITISH ASSOCI- 
ATION FOR THE ADVANCEMENT OF SCIENCE 


Ifthe British Association for the Advanecenient of Svieiee has 
nover vel done iteelf the honor of electing o geogrmypler ab ite 
President, it at lénat i+ not open to the reproach of neglecting 
50 Livportunt a department of knowledge as that which fs oon- 
outed with the distribution of the humm mee and the inianifold 
conditions of ite environment, Throughout its entire history. of 
7 years the Association has given peouraphy a prominent place 
in ita proceedings, anil ther lave been few distinguished ex- 
plorers who have not reserved some of their mort interesting and 
important utteranves for the Gaograplical Section af this great 
acimntific holy. Jost 40 years ago, in the city of Dublin, it was 
to aee and bent Livingstone that people crowded dite the hall 
nsigned to Section E.. Fifleen years Inter, at Brighton, before 
an equally large and brilliant assomblaye, Mr Stanley narrated 
the thrilling story of his search for the great missionary-truveler 
in the wilds of equatorial Afrien, atid almost every Aretic ex: 
plorer and every seeker for the myvaterions sources of the Nile 
and every daring adventurer who has penetrated the recesses of 
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the freat Asiatic plateau has modestly nurrnted the atery of hia 
travels and his discoveries before tho British Association. 

Ti the revent Toronto meeting will not be remembered for any 
dramatio incitents or other highly sensational features, it was in 
many respectea notable gathering and by no means lacking im im- 

portant contributions to geographicscionce, The address of the 
President al the Geugraphical Section, Me.J. Seatt Kelue, LE. D., 
Joint Secretary of the Royal Geographical Kociety aru! Maitor of 
‘the Geographical Journal and of the Statesman’s Year- Book, dealt 
with the gooyraphio probleme of the future and set forth in ad- 
miroble and inne) instroctive array the various rogiona of tha 
globe that are still wholly or in large part unexplored. This 
widress is published, with bot very slight abridgment, in the 
following pages; ns a matter not merely of general interest, but 
af especial valoe to teachers and geographic stidents who find 
it difficult ta keep abreast of gougraphic restairch in the more 
remote parts af the world. 

Dr Keltia’s address was delivered on August 1%, and in the 
afternoon af the aame day Sir George Seott Robertson, the Hero 
of Chitral, deseribed Kafiristan and the Kafira; Mr E.G, Ravon- 
stein, of London, presented tho sixth repart of the Committee 
in the Climatology of Africa, a subject of great interest in view 
of the reewnt extension of Europein territory on that continent ; 
Mr E. Delmar Morgan, of London, read » paper on Nova Zem- 
bin and ite hyaical Gaognph ¥, summarizing the results-of re- 
cent Pussiag investigations and presenting the conclusion that 

the country is now undergoing a new process of glaciation that 

will convert it into an iey wilderness; Mr BL Leigh Smith, also 
af London, spoke on Recent Tem pera barre Observations aff Spite 
bergen, and a voluminous report wae presented on The Position 
of Geography in the Eduvational System of Great Britain. 

On the following day the proceedings of the Geogrmplic Sec 
tion included a paper by Prof. Richard BE. Dodge, of the Teachers 
College, New York, on Svientific Geography for Schools, which 
was a ples for the more scientific teaching of geography in the 
public schools and for avstematic cooperation in the bringing 
aboutof a much-needed improvement; a paper by Col. F. Bailey, 
of Edinbargh, on Forestry in India, showing the serious results 
of forest detmdation in that country and the mensures that have 
been adopted to remedy the evil; a Scheme of Geographical 
Classification, by Dr Muh Robert Mill, of London; a paper by 
Mr ¥Vaughu Cornish, on "The Distribution af Detritus by the Sea’; 
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a piper by Mr E.G. Ravenstein, on ‘The Rotgo and the Cape 
of Good Hope, 1482 to 1485, a narrative af one of the mopt in- 
teresting periods in the hiatory of geurhiphic exploration, and 
2 commminication by Prof. John Milne, of the Isle of Wight, on 
' Cettsin Submarine Geological Chatges, which was mainly an 
epitome af the article on Subocoante Changes, published iy. the 
July atv) August numbers of the Govgraphicn! Jowrnal, 

‘On August 23 Mr Marcus Hiker, of the U.S. Geological Survey, 
rend a papwr, the joint production of himself and Mr Cire Der 
G. Hubba), President of the National Freongraphio Soulety, on 
the Geography of the United States and the Agencias employed 
in it) Exploitation: General A.W, Greely presented a paper by 
Prof. F. H. Newell, Chief Hydrographer of the U.S: Geological 
Survey, on the Hydrography ofthe United Statea. Dr T.. Men- 
dethall, President of the Worovster Polytechnic [nstitute and 
formerly Superintondent af the U.S. Coast and Geuditic Survey, 
and MrOtto HL Tittmann, Assistant in eharyo of the Office of the 
Survey, discussed the geographic work of that important gov. 
ornmont bare; Mr. &. Tyrrell, of Ottuiea, rend a paper on 
the Barren Lands of Canada, by whieh title he desivnated the 
plains and prairies whieh stritch from Hudson hay to the Mae- 
kengio river and from the coastline of the Arctio ovenn south- 
ward to the region of civilizition; Mr WJ. White read a paper 
on the Topographic Work of the Geological Survey of Canada: 
Prof, Charles TD. Waloott, Dirertor of the Geologienl Survey of 
the United States, presented a Valinhle communication on the 
stographical work of the institution over which he so ally pre. 
sidde, and Prof. Willis 1. Moore, Chief of the U. S. Weather 
Bureau, disewered entertainingly and instractively the Clima- 
twlogy of the United States. 

The proceadings of August 24 opened with nn address hy 
Mr F.C. Selous on the Beonumie Geography of Rhodesin, a ra 
gion in whieh he bine spent twenty-lye years in elephant and 
lion hunting, batin whieh the ultimate destiny of a large part 
of the African continent ta now being wrought out. ‘This was 
followed by a Journey in Tripoli, by Mr J. T. Mvers; Potamol- 
ogy asa Branch of Geouraphy, by Prof. Albrecht Penck, of the 
University of Vienna: the Geogriphical Development of the 
Lower Mississippi, by Dre E. Li Cortholl. of New York; South- 
cistern Alaska. by Mr Otto J, Kloteof Ottawa: The Firat Ascent 
of Mt. Lefroy and Mt. Aberdeen, hy Prof. A. By Dixon, of Man- 
chester; Moxioo Felix and Mexioo Deserta, by Mr O. A Howarth, 
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of London, and The Direction of Lines of Structure in Enrasia, 
by Prince Kropotkin, an important paper written ina Russian 
prison and saved from destruction by the Russian Geographical 
Society after the esenpe of its author. 

On August 25, the closing day of the meeting, Prof. W. M. 
Duvia, of Harvard, spoke on. the importance of geography #4 5 
university subject; General A. W. Greely read a paper by Mr 
Henry Gannett, Chief Geographer af the U8. Geolowieal Sar- 
voy, on the Growth and Material Conditions of the Dinited States, 
and Dr Mill and Prof, Ponek exhibited a large number of views 
illustrative af geographio sooner and conditions. 

While the furegoing representa the work of the Geographical 
Seotion, it by no means exhausts tho list of anhjects of interest 
to the student of gearmphy that were discusser at the Toronto 
necting. In the Section of Mathematics and Physics, on August 
if, Prof John Milne presented a report from the Committee on 
Seismalogien! Oleervations, and exhibited, fir the purpose of 
illustrating the nature of certain recent discoveries, the wonder. 
fully delicate instruments that are used fn locating Loren keaygus Itt 
submarine chbles, On the same day. in the Section of Geology, 
Prof, J.C. Branner, of Stanford University, discussed ‘The Former 
Extension of the Appalachians soross Mississippi, Louisiana, 
and Texas, and Dr F.1D, Adams demonstrated the Plasticity of 
rocks, Aunin, in the Section of Mathematics anil Physica, on 
Augast 2), Mr Alexander Johnaon, of Metill University, «lie- 
cussed the projectof an Imperial Hydragraphie Survey. and at 
the Horticultural Pavilion Prof. H. ©. Fortes, of Liverpool, 
Jocturad on British New Guinea, its People, and the Problems 
which the Region offers to Geologists aud Naturalists. 

In the Section af Meteorology, on August 23, Mr PF, Napier 
Denison, of the Toronto Observatory, discussed the Great Lakes 
we a Sensitive Thermometer; Mr Jolin Hopkinson read a paper 
on ‘The Monthly and Antiual Rainfall in the British Empire 
duting the last Twenty Years, Dr Van Rijckovorsel, of Rotter- 
dum, discussed the Temperature of burope, laying stress on the 
“riluence: originuting-in western Asia on the eust and in or be- 
yond the Atlantic scean on the wert; Mr R. FL Stupart, of the 
Toronto Meteorological Department, read a paper on The Clima- 


telowy of Cannda, and Mr ROG, Haliburton, « learnod member 
of the Canailian Bar, diseneed November Meteors anal Noverm- 
her Flood Traditions. In theevening Prof. John Milne lectured 


before the Association in. general ‘session on Earthquakes and 
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Volcanoes, an exceptionally largo and distinguished audience 
being atirectad hy the fame of the man who asnounced-in Eng 
land on the day of its occurrence the terrible earthquake which 
visited Japan in June, 1896, | 

The Anthropological Section aldo presented many attractions 
to the goographer, especially on August 24, when the proceed- 
ings inuluded « paper by Mr B, Salte onthe Origin and Charac- 
teristics of the Frenah-Canudians, an acoount of the Seri Indians, 
by Prof. WJ Metioe, Acting President of the American Assovia- 
tion, and along discussion on the Evidences of American-Asintic 
Contact, oponed hy Prof F. W. Putnam, of Harvard. 

It will readily be seen from the foregoing that the ‘Toronto 
meeting of the British Association was the ocesaion of Tmany 
notable oontributionsy ta feagraphic science, and no apology will 
be offered for the presentation in forthcoming numbers of Tir 
Nation, Groanapnre Macazine of abridgment of such of them 
ne ary of greatest value and wre available for the purpose. 

J. H 


THE GREAT UNMAPPED AREAS ON THE EARTH'S 
SURFACE AWAITING THE EXPLORER AND 
GEOGRAPHER* 


By J, Soorr Kevrm, LG. Dy, 


Seeretary to the Rayal Gengrmplioal Soniety, Eaijorof the Geayrrphioal Journal! 
dl af the Sifeamien's Vewr- oak, ete, ete: 


We mel this year in exceptional circumstances. Thirteen 
yours ago the British Assuvittion met for the first time ina por 
ton of the empire beyorid the limits of the Britixh jalands, Thur- 
Ing theay thirteen years much has happened of the vreateat inter 
est to geographers, and if Lattempted to review the progress which 
hes been mde during: these yeors—progress in the oxplonution 
of the globe, progress in geographical research, progress in Wredi- 
graphical oducation—t! eould uot hope todo it to any purpoée in 
the short time during which it would be right fora president to 
tninopolize the attention of the Section, 

Bat we have, at the same time, reached. another stage in our 
history which naturally leads us to take stock of our progress in 


* Presidential widpnes delivered before the Deagrapliloal Seetivin of tlie Writinh Aeeo 
Clutivn- for Wie Addl randettent of Srianie, it Toredto, Anggried fi, Laat, 








a THE UNMAPPRD AREAS ON THE EARTH'S SURPACE 


the past. We have all of us been celebrating the sixtieth year 
of the wlorious-reign of the Sovercign of whose raat dominions 
Canada and the United Kingdorn form intezril parts. “The pro- 
gress made during that period m owr own department of arienow 
has. been immense; it would take volumes to tell what hos beon 
done far the exploration of the glate, 

. The great continent of Africa has practionlly bean discovered, 
for sixty yeurs age alevost all bot tle rim wasn blank. In TS37, 
enorme areas in North Amérion were nnexplored and much of 
the interior of South America was unknown. [mall parteot Asin 
enat additions have heen made to our knowledge; the mapa of 
the interior of that continent were sixty years ago of the moet 
diterammutic character. The Avatralian interior way nearly as 
great a blank asthatof Africa; New Zenland had not even been 
annexed. Neod | remind you of the grent progress which has 
heen made duritg the period both in the North and South Polor 
areas culminating it the magnificent achievement of Dr Nansen? 
{t was just sixty years ago that the great Antaretic expedition 
under Sir Janie: Rosa was being ormnized ; site that, alas! little 
or nothing bas been done to follow wp hia work. Sixty yours ago 
the seionce of ceexuogrphy, oven the term, did notexiet. [tis 
the eronation of the Victorian ern, ane may he anid almost to have 
hod its origin in the voyage of the Challenger, whieh added a 
now domain to our soience and opened up inexhaustible fields of 

= i 2 « * * ‘ 

1 have thought, then, hat the most useful and most mannge- 
able thing to doon the prosant ovension will be to-indivate brietly 
whit, in my estimation, aresome of the problems which geogm- 
ply has te attack in the future, only taking such glances at the 
past as will etiableus tole this intelligibly. 


AELA 


‘Turatay tothe cdntinent of Asia, we find that immense progress 
hes been made during the past sixty years. In the presidential 
address vive sixty years ago Mr Hamilton saya of Asin: “ We 
havebnly a general knowlege of the geographical charnoter af the 
Burtian, Chineso,and Japan empires; the inmumertble istancea 
ofthe latter are still, except occasionally, inaccessible: to European 
nnvigatora, Geographers hardly venture an the mest loose de- 
aeription of Tibet, Mongolla,or Chinese Tartary, Siam, aod Cochin 
China.” Since then the survey of India, one of the preatest 
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enterprises undertaken by any State, has been completed, and is 
being rapldly extended over Burma, Hut I need not remind you 
in detail of the vast changes that have taken place in Asin dur- 
ing these Yours nnd the immense additions that lave heen rrietlie 
tour knowludge of its geoxruphy. Exploring activity in Asia 
i not likely to cease, thouvh it ls not to be expected that its in- 
hospitable center will ever be 30 carefully mapped as have heen 
the mountains of Switzerlanil. | 

The most hinportant desidernta, so far ns pionder oxploration 
in Aria is comcorned, may be esid to be confined to two rewiona 
In southert and central Arabia there are tracts whieh ore en- 
tirely tinexplored, It is probable that this unexplored region is 
in minin a sandy ilesert. A} the same time it is, in the south at 
lodat. fringed by os border of mountains whose slopes ore capable 
ofrich cultivation and whew eummiita the late Mr Theodore Bent 
fund, on lite last ond fivtal Journey, to he covered with snow, 
Tn exploration, as in other directicn«, it ja the tiexywetod that 
happens; and if any treveler cared ty fioo the difoulties—phive- 
ical, polities! and raligious—which hight be met with In south 
erm and centr Arabian, he might be ablo to tell the world @ sur- 
prising story, | 

The other region in Asia where real pioneer work still remains 
te be done is Tibet and the mountainous districts bordering it on 
the north and east, Lines of exploration havein recent years 
heen ran seross Tibet by Russian explyrer like Provalsky, by 
Rockhill, Prine Houre of Orleans, ane Bonvalot, by Bower, Lit- 
tedule, Wellby,and Maleolm, From the resultsoltained by these 
explorers we have formed « fnir ideo of thia, the moat extensive, 
the highest,and the most inhospitable plateau in the world. A 
few more lines run in wellselected direetions would probably 
eupply geography with nearly all she wants to learn aliout stich 
a ragion, though more minute exploration would probably fur 
nish intersstine details as to ite geological history. 


THE FORBIDDEN crry 


The region |ying-to the north of the Himalayan range and to 
the south of the parallelof Lhass4s almost a blank on the roiay, 
aml there i¢ ample root here for the enterprising pioneer, ‘The 
forbidden elty of Lhasa is at present the goal of several sivent- 
trers, though wa a matter of thet we cannot have much to learn 
in addition to what hax been revealed in the intoresting narra- 
tive of the native Indian traveler, Chandra Das. The magnifi- 
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cent mountain region on the north and east of Tibet fornishesa 
splendid field forthe enterprising explorer. Mrs Bishop rocerithy 
approached it from, tho east, through Sze-chnen, and ber descrip 
tion of the romantic seonery and the interesting non-Mongolian 
inhabitants leaves us with a strong desire tis learn more, On the 
douthenst of Tibet is the remarkable mountalnotie region 
alsting of aeericof lofty parallel chains, through which run the 
upper waters of the Yangtae, the Mekong, the Salwiti, upd the 
Irrawaddy. This last-named river, reooitoxplortion hasshown, 
probably does not reach fir tute the range, But it-will be seen 
hiya glarice ata map that the upper waters of the other rivers 
wre curried far intothe heart of the mountains. But those upper- 
fiver courses aro entirely conjecturn! and have given tise to much 
controversy. ‘There is plonty of work here for the explorer, 
thouzh the ditficulties, physical and political, are great. 

But besides there great unexplorid rezions there are many 
blanks to be filled ap in other parts of Asia,and regions whieh, 
thowrth known ina gener! way, would well repay carefal exam- 
ination, There ia the mountain track between the Zorikhan 
river and the middle course.of the Sarkhab, tributary of the Urxcta, 
ard the country ling between that and the Oxus, There is the 
grein Takla- Makan desert in Chinese or Kastern Turkistan, part 
of which has recently boon explored by Russian expeditions and 
by that younzand indefatignhle Swodieh traveler, DrSven Hedin. 
I is now one of the most forbidding deserts to bo found anywhere, 
but it deserves careful examination, as there are evidences of its 
once haying been inhabiteil, and thiit al ne very remote period. 
Tt ie alerieet surrounded by the Tarim, and on itaeaatern edge les 
Lob-nor, the remarkable changes in which have been the subject 
of ‘recent investigation, Ag readers of Dr Nanson’s Voynge of 
the From will remember, the Siberian coast is wiost lnperfoetly 
tapped. Of eotirse It is a difficult task, but 1 is one to whieh 
the Russian governinent oughtto be equal. Ching has on paper 
the appearance of being fairly well mapped ;. but as a matter of 
fact our knowledge of its mountain ranges and of ite zreat river 
courses is tou large extont extremely vague. All this awaits cure- 
ful survey. Th northenstern Manchuria and. in mins pirts of 
Mongolia there are still blanks to be filled up and mountain and 
river syetems to be surveyed, In the Malay peninsula and in 
the great array of islands in the east and sonthedst of Asin—Su- 
mates, Borneo, the Philippines—much work still foniaina to be 
done, Thus for the coming oustiry there will be abundance of 
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work for explorers in Asia ani ptenty of material to oocupy the 
attention of our geographical aocieties. 


DAKEEST AFRICA 


Coming to the map of Afro, wetind the mostmmvolous trans 
formation during the last sixty years, and mainly during tho last 
forty voarsdating-from Livingstone’s men orablej journey meross 
the continent. Though the north of Africa was the hameof one 
of the oldest civilizations, and though on the shores of the Med- 
itertanean Phoenicians, Carthaginians, Grooks, ancl Ronmiuns were 
at work for centuries, it hasonly heen within the memert of niin y 
of 6 thatthe conter of the continent, from the Sahara to the con- 
fine of! Cope Colony, has deased to bean unexplored blank. This 
blank Has bean filled op with howildoring rapidity. Great rivers 
and Takes ood mouttiine have bee laid dewn dn their main 
*foatores, anil the whole ¢ontinent, with & few unimportant ex- 
captions, has been parceled out among the ower of Karope; 
bat much still remains to bo done ere we con form an adequate 
conmeption of what is in. some respects the most interesting and 
the tiogh intractable of the continents. Many curious probleme 
still remain to be solved, The pionwer work of exploration has 
ton liye extent been meeomplished s lines have been run i all 
dirostions: the iin fevtures have been blocked out: bot be 
tweot these lines the brood meshes remain to’ be filled in cond 
to de this will require many years of careful exploration, How- 
ever, there sill remainione ar two regions that afford seope for 
the adventurcns potest. 

To the south of Abyssinia and to the west and northwest of 
Lake Rudolf,on to the Upper Nilo, is wtegion of considerable ox- 
tent, which is atill proetically unknown. Again,in the western 
Sahara there is an extensiie crea, inliabited ¢nainly by the in 
trictable Tuaress, into which no oue has been ble te penetrate, 
and of whith our knowledge ls uxtremely scanty. Even in the 
central Sahara (here tre great areas which have not been tra- 
versed, while in the Libyun desert much remains to be dome. 
These regions are of intirest almost solely from the geographical 
and geoloical standpointa; but they deserve earful investiyn- 
tion, not only that we may aacértain their aotonl present eonidi- 
tion, but in order, also, that we may try to disvover seme clues 
to the past history of this interesting continent. Still, it must 
besaid thatthe great features of the continent have boon an fully 
mappa dartag the last half century that what ie required now 
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fe mainly the Alling-in of the detail: This is a process that re- 
tires many hands and apevinl qualifications. All over the con- 
tinent there are regions which will repay special investigation. 
(Quite recently an English traveler Mr Cowper, found not far from 
the ‘Tripoli coast miles of magnificent roing and much to correct 
onourmaps. If only the ohatructiveness of the Turkish officials 
could be overcome, there isa rich harvest for aty ane who will 
go to work with pitience and intelligenen, Even the Hiterior of 
Moroveo,and especially the Atlas mauetaina sire bint little known. 

The French, to both Tanit and Algeria, are extending our Knowl 
elge southward, 


SEVOnTSs OF THE PWERS 


Be ALL the poworswho have taken part in the serambile for Africa 
ire doing much to wequire a knowlodge of their territories, Cher- 
many especially deserves prise for the persistent zeal with which - 
she hee carried out the exploration of her inmese territories im 
Faat and West Afriea, The men she sends out are tnusually 
well qualified for the work, capable net simply of making a run- 
ning survey ais they procewl and taking notes on country nnd 
peopile, tut of rendering a substantial account of the goology, 
the fauna, the flores, and the eeononmie conditions, Both in the 
French avd the British spheres youd work is alao being dune, 
ard the may of Afrien is being grodually filled up. Tht what 
we especially want now are tnen of the type of Dr J. W. Gregory, 
whose book on the Great Riftvulley is one of the mostvuluable — . 
ooitributions to African geography ever made, Ef men of this 
etary would settle down in regions like that of Mount Ruwen- 
zorior Lake Rudolf or the region about lakes Kangweolo and 
Tanganyika, or in the Atlas or in many other regions that could 
be named, the gains to selentific geography, as well as to the wo 
nomic interedta of Africa, would be great. An example of work 
of this kind is seen in the discoveries made by a young biologist 
trained in geographien! observation, Mr Moore, on Lake Tan- 
ganyvika. ‘There he found o fauna which sims to afford a kev 
to the pst history of the center of the continent” fauna which, 
Mr Moore tnaintains, ix easoritially of a salt-water type. Mr 
Moore, 1 believe, is Inclined to maintain that the ancient con- 
nection of this partef Africa with the ocean waa.not by the west, 
ne Joseph Thomason surmised, but by the north, through the 
Great Rift valley of Dr Gregory, and ‘he. strongly ‘edeuckton the 
careful examination of Luke Rudolf a« the crucial test of his 
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theory. It is to be hoped that he or some one equally compo- 
tent will have an opportunity of carrying out an investigation 
likely to provide results of the highest importance, 


CLIMATE OF THE WOuUSTIFY 


Bat there are other special problems connected with this, the 
most backward and the mast repellent of continents, which de 
minted serious investization—problems essentially geographical. 
One'of the tostim portant of these, from the pointe view of the 
development of Afrioa, is the problem of acclimatization, ‘The 
nnitter id of such prime importance that a committee of the Asso- 
clation has been at-work for some years collecting data ua to the 
élimate of tropical African, Ino wenernl way we know thut that 
climate is hot mad the raitfall county; indeed, even the geogta- 
pliers of the nnelont world heliovod that Central Afries was anin« 
habitable on aeeountof ite heat; but clone requites more than 
generalities, and therefore we look forward te the oxdet results 


which are being collected by the committee referred to with riueh 


hope. Weean only go to work experimentally until we know 
pricialy what we havetodeal with, twill help us groatly to 
dalve the problin of weclimittiaation when we have theoexnet fae 
tor that go to constitite the climate of tropical Afrien. At pres- 
ent there feo cdoubt that the weight of eompetert opinicn—that 
is, Opinion of those who have had wetual experience of African 
élitnate and of these whd have made a special study of the effects 
of Mat climate on the human constitition—isthat, though white 
men, if they tke due precautions, may live and do certain kinds 
of work in tropical Africa, it will never be posible to colonize 
that partof the world with people trom the temperate cone: “This 
the leon taught by gonerations-of ex eriencn of Europeans 
i) Lrvelia, 

So far, also, and experiences has shown that white people can- 


not hope to settle in Central Africa js they have settled in Can- 


Hilo atel the (United States and in Atwtralia, and make it a nur- 
sery and a home for ew generations, Even in such favoratile 
aittations a4 Blantyre, a lofty region on the south of Lake Nyasa, 
children curimot be reared levond a curtaln ages they must be 
seit home to England, otherwise they will dewenehite physically 
ood moraily, No qountry can ever became the troe home of a 
people if the children have to te sent away to be reared. Still, 
it iW true obrexperienoe in Afrien is limited. It has been main- 
bined that it might be possible to adapt Kuropeans to trepicn! 
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Africa by n groin) process of migration: Transplant southern 
Eutopenneto north Affica: aflera generation or tworemove ther 
progeny further sonth, and so on, edging the suceceding gener- 
tion further and further into the heart of the continent. The ax- 
periment—a long one it would be—might be tried ; but it tet 
be feared that the ultimate rnsult would boa mre deprived of all 
those characteristics which have made Kurape what it is. 


HIDES EN RATS 


Amable young Italian physician, Dr Sambon, has reéocntly 
faced this inyportant problem, and bas net hesitated te come to 
conclusions quite opposed to those generally incepta, His posi- 
tion is that it his taken ms centirie in Karnye to dideover our 
hidden enemies, the mitrohes of the various diseases to which 
northern hotnanity ia a prey, and to meet them ond clmquer 
them. In Africa we have o totally different set af anwmies to 
meet, froin Howse and snakes down to the invisible organtems that 
produce thoae forme of malaria, anmmin, and other (treades: 
charioteristic of tropical countries. He admita that these arp 
more orlesaddun to heat, to the nature of the wail, and other trop- 
ival conditions, bat that if once we knew their precise nature and. 
modes of working we should be ina position to meet them and 
conquer them, Tt may be so, but this i4 a result that could only 
be reached aftar generthions if experience and investigation, and 
oven Dr Sambon admits that the ultiniate product of Ruropéan 
noclimatization in Afrion would be something quite different from 
the European progenitors, What is wanted isu series of care 
fully conducted ox poritionts. 

T have referred te the Blantyre highlands. In British Host 
Aftien there are plateaus of del: greater altitude, and in other 
parts of Central Afrien there are large ureas of 4.000 feet and over 

above sea level. The world may become so full that we may be 
forced to try to utilize these lofty tropical regions as homes for 
white people when Canada and Austtatio and the United States 
beeome over populated. As one of my predecessors in this chatr 
(Mr Ravinsteln) tried to shaw at the Leeds meeting some yours 
no, the population of the world will have more than doubled in 
aeentury, and about 180 yedrs hence will liave quadrupled. At 
any rate, hore is a problem of prime importance for the geoz- 
rapher of the doming century to-attack. With so many ener- 
jetie and intelligent white men all over Africa, ih should mot he 
diffientt to obtain the data which might hilp toward ite solution, 
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NOHTH ASTEHICA 


I have dwelt thus long on Africa, because it will really be one 
of the great jeqgmphical probleme of thecoming century. Had 
it een as duituble as America or Australia, we may be sure it 
would not have remained 40 long neglected and despised by the 
European peoplesas ithas done. Unfortunately for Afrina. just 
a2 tt hol been cirenmnovigated, and just os Europeins were le- 
ginning tosdttle upon ita central portion and trying to make their 
war into the interior, Columbus and Cabot disnovured a new 
world—a world a4 well adaptd aa Europe for thoeonorgiesof the 
white races, That discovery postponed the legitimate develop- 
tmneotof Africa forfourcenturies, Nothing could be more marked 
than the progress which America has made since its redisoovery 
{U0 vere xo, and the stagnation of Africa, which has boon known 
to Karepe since long before the beginning of history. During 
these 400 veara North America Wt least has boon very thotwughly 
explored. The two great nations which divide North America 
between them hare their Government surveys, which wre rapidly 
inapping the while continout ind investigating ite peoloyy, phys- 
ional georraphy, aod natirl resources. | 

I need hardly tell an audience like this of the admirable work 
done by the survey of Cansda under Sir William Logan, Dr 
Selwyn, and hia successor, Dr Goorge Dawson; wor should it be 
forgotten that under the lands department much excellent to- 
pographical work has been carried aut by Captain. Deville and 
his predecessors Still, though much hay been done, nach te 
mains to bedone. There are large areas which have not as yet 
her roughly mapped. Within quite recent yeors we have had 
new regions opened up to ns by the work of Dawaen and Ogilvle 
ot} the Yukon, Dr Bell in the region to the south of Hudson lnuy, 
by the brothers Tyrroll in the batren lands on the west of the 
came bay, by OSullivan beyond the sources of the Ottawn, ind. 
by Low in Labrador, 

But it is not so long ainee that Dr Dawson, in reviewing what, 
remains to be donein the Dominion in the way of even pioneer 
exploration, pointed out that something like a million square 
miles still remained to be emp peed, Apart from the uninhablt- 
able reions in the north, there are, as De Dawson pointed cut, 
considerable areas which might be turned to profitable awricelt- 
utal and mining aecount of which we know little, sich opin ns 
these which hare been renuntly tnapped ont dn theseath of Mud- 
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eon ieie by Dr Bell and buvond the Ottawa by Mr O'Sullivan. 
Although the mstern and western provinces have been very fully 
surveyed, there is a considerable area between the two lying be- 
tween LakeSaperior and Hodson bay which seems to have been 
so fir almodt untouched, A very great deal has beet dotie for 
the survey of the rivers and lakes of Canada, 1 need hardly BAY 

thatin Canora, as ol4owhero lin America, there le ample weape for 
the study of many problems in physical geoyraphy—past and 
prescnt glicintiongnd the work of glaciers, the origin atl rigime 
OF lake basins, the efasion of river beds, the oscillation of const 
lites Happily, both in Canada and the United States: there are 
Tn Ten com patent ind dager ba work out problems of this class, 
and inthe reports:of the various snrvers: in the transactions of 
Awerican learned societies, in acientifio periodioals, end in sepa- 
rite publications, a woalth of data has already been accumulited 
of immense value to the geommpher. 


USITED STATES: 


Every geologist and geographer knows the important work 
which has eet accan plished by the various surveys of tha 
Tinited States, as well as by the various State surveys. The 
United States Coast Survey has been at work for more than half 
& century, mapping not only the eoast but all the navigalile 
tivers, The Lake Survey hag been doing 4 similar serviee for 
the shores of the Great Linkes of North Amerion. But it ls the 
work of the Geolovien!] Surrey which i best known to pooyri- 
plhors—a survoy which i really topographical as well aa gtclog- 
ical, and whith, under auch men os Hayden, King, and Powell, 
fins prodiced o series of magnificent maps, dingrums, and meme 
vim of the highest scientific value and interest. TMeecently this 
survey has been placed on a more sysiomatic lasis, so that now 
a scheme for the topographical survey of the whole of the terri- 
tary of the United States is lelng carried ont. Extensive areas 
ln various parts of the States have heon alroady surveyed any 
different scales, Iti if to be hoped that in the future, wedi) thie 
post, the ablemen who are employed on this stirvey work will 
hate opportonities of working out the ph yaloyriphoy of partion 
lur districts, the past and preaent pooyraphy of which is of ail- 
Vunoing seieitific Interest. Of the complete exploration anil 
Tipping of the Norih Amorcan continent we necd have no op- 
prehension; itis only a question of time, and if isto be hoped 
that neither of the governments responsible will allow politica] 
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exigencies to interfere with what ia really a work of national 
importance, 
CRATRAL AST S0UTH AMERICA 


Tt is when we come to Central anil South America that wefind 
arple room for the nnoftichd) explorer, In Mexive and the Gen- 
tral American States there are considerable areas of which we 
have little or only the vaguest knowledge. In South America 
there id really imore room now for the pionear explorer than 
there iain Central Africa. In recent vears the Argentine Repuli- 
lic has shown lotdable zen] in exploring and tapping its im- 
Tense territories, while a certiin amaunt of good work has also 
heen done by Brasil and Chile, Moatof our knowledge of South 
America is due to the enterprise of Euro pounsand of North Amer- 
ican explorers. Along the great river courses our knowledge is 
fairly satiefactory, but the immense arene, often densely clad with 
forests, lying between the rivers are almost unknown. in Pata- 
yonin, thongh a good deal has recently been done by the Anen- 
tine government, still in the country between Punta Arenas and 
the Rio Negro we hive much to leiden, while on the West Const 
range, with its innumerable ford-like inlots, its iainnds panil 
peninsulas, there is a Gne fleld-for the geologist and physical 
geographer, Indeed, throughout the whole range of the Andes 
s¥etematic exploration is wanted, exploration of the character 
of the excellent work accomplished by Whymper in the region 
arcwod Chimboraze, | 
There is an enormots area lying to the east of the northern 
Andes and Inoluding their eastern slopes, en bracing the eastern 
halt of Renador and Colombia, southorn Venezuela, and much 
ofthe ooiniry lying between that ond northern Bolivia, inelud- 
ing many of the upper tributaries of the Amazon und Otinovo, 
of which our knowledge is of the ecantiest. Even the country 
lying. hetween the Kio Negro and the Atlantic is but little known, 
There are other great areas in Brazil and in the northern Chaco 
which have only been partially desoribed, such ag the region 
whenee the atreatns forming the Tapajos and the Purnguay take 
their rive. in Mato Groweo. A survey and detailed geogmphical 
atl topographical desorption of the whole basin of Lake Titl- 
coca is on desideratium, 

Tnshert, in South Amerien there is a wider and richer field for 
éxploration than in any other continent. But no mere tush 
through these little-known regions will suffice, The explorer 
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mist be able not only to ase his sextant and bis theodolite, his 
compass, and hischronometer, Any expelitions entering there 
regions ought to be able te bring back satisfactory information 
dn the geology of the country traversed, and of its fiona and 
florn, past and present. Alrendy the revolations which have been 
made of the past geography of South America and of the life that 
flourished there in former epochs are of the highest interest. 
Moreover, we have here the remains of extinel civiliations:-to 
deal with, and although much hae been done in this direction, 
much remain ta be done, and inthe extensive region already 
reforred to the phyvique, the traditions, and the customs of the 
mitives will repay curefal investigation, 


AUSTRALIA 


The southern continent of Australia is in the hands of mon of 
the wind origin a4 thode who have developed to such a wonder- 
ful exteut the resources of Canada and the United States, and 
therefore we look for ejually satisfactory results so far an the 
characteristics of that continent permit. The five colonies whieh 
divide among them the three million square miles of the eunti- 
Hent have each of them efficient government surveys, which are 
rmipidly mapping their features and investigating their relowy : 
but Australin has trying economic problem to solve. Tn-none 
of the colonies is the water supply quite adequate; in aH are 
stretches of desert country of greateror leas extent. The center 
and western lalf of the eontitent are covered by a desert more 
waterless and more repellent than even the Sahwra: ¢ofaris our 
present knowlodge goes, one-third of the continent i uninhabit- 
able, This desert area lias heen crossed by explorers, at the ex- 
pense of greateulorings, in vurlous directions, ewh with (he game 
dranry tale of almost fentureless sandy desert, covered here and 
there with spinifex: and seroh, wors) thin aaeless. There are 
hindreds of thousands of square miles still unknown, tut there 
ig no reason to believe thut these aresy possess any features that 
differ essentially from those which have been found along the 
routes that have heen explored, 

There have been one or two well-equipped svientific extiedi- 
Hons in recent years that have collected valuable data with re- 
gard to the pliysien! characteristics, the geology and binlogy uf 
the continent; anid it isin this direction that geography should 
look for the richest resulta in the future. Thery remains much 
to be done before wo can arrive it autisfaetory conclusions as to 
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the physical history of what i« in some respects the most remark- 
ible Innd area on the globe, Though the surfnes water supply 
la #0 Seanty, there is reason to believe that underneath the ur- 
face thers is an immense store Of water. In one dr two places: in 
Australia, expecially in western Queensland anid in New South 
Wales, this supply has been tapped with eatisfwtory results: 
millions of gallons a day have been obtained by sinking wells 
Whether irrigation can evor be introduced on an oxtensive scale 
info Australin depends upon the extent and nocessibility of the 
underground water supply. and that is one of the geographien] 
(probletns of the fature in Austrilia. New Zealand has been fairly 
well sorveved, though a goul deal remains to be done before its 
iagnificent mountuin and glacier system is completely known, 
In the great island of New Guines both the British and the Ger- 
THA Are OPEniny tip the interiars of their territories to our kriew!- 
edge, but the western and much linger portion of the island pre 
sents a large field for any explorer who cares to ventire inte its 
interior. 


PL, A EXP LOMATION 


The marrelous success which has attended Dr Nansen's daring 
adventure inte the Arctic seu# has revived a widesproad jitepest 
in polar exylorttion, Nansen may be said to have almost solved 
the Sorth Pole problem—so far, af lenst, ns the Old World side 
of the Pole is concerned, That some one will reach the Polo at 
no distant date ig certain; Nansen has shown the way, and the 
legitinmte curiosity of humanity will vot rest satistied til the 
goal be reached. But Arctic exploration doea not end with the 
atiainmentof thy Pole. Kurope has doue her shate on her own 
alle of the Pole; whet about the side which forme the hinter- 
land of Nerth America, and especially of Canada? To the torth 
of Europe and Asin we have the seattemed groups of islands, Spite 
borgea, Frans Josef Land, Nova Zembla, wand the New Siberian 
isiunds, To the north of America we have on iomensé archi- 
pelago, the actual oxtent of which ia unknown. Nansen and 
other Arctic authorities maintrin that the next thing to he done 
is-% complete exploration on the American side—to attempt to 
do forthat half of the North Polur region what Nansen has don» 
for the other half, ft may be that the islands which fringe the 
northern shores of the new world are continued far to the north; 
if so, they would form convenient, stages for the work of a well- 
equipped expedition. Tt may be that they do not go much far- 
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ther than we find them on our maps, Whatever be the ease, it 
is importunt, in the faterests of science, that this section of the 
polar area be examined; thatas high a latitude aa possible be 
attnined; that soundings be made to discover whether the deep 
ooenn eicleonds all round the Pole, 

It is stated that the gallant Liewtenant Poary hes organized o 
scheme of exploring this area which would take several Yor bo 
accomplish, Let us hope that he will be able to carry ont his 
scheme, Meantime, should Canada look on with indifference? 
She has attained the standing of a great and preeperous nation. 
She has shown the most commendable zeal in the exploration 
of hor own intmenas territory. She has her educational, selen- 
tific, and literary institutions which will compare tnvemnbly with 
these of other countries; her press is of w high order, and she 
hae made the beginnings of w literature ond an art of hor own. 
In these respeots she ix walling in the stapé of the mother eour- 
try. But hoe Canada not reached a stage when she is in a posi- 
tion te follow the maternal example still farther? What has 
more contributed to render the name of Great Britain illostrions 
than those enterprises which for conturies she has sent out from 
her own shores, not a few of them solely in the intere#ts af sci- 
ence? Such enterprises clevate a nation and form itg glory and 
ite pride. Surely Canada hae ambitions beyond mere material 
prosperity; and what better beginning could tie made thar the 
equipment of an expetition for the exploration of the seas that 
lie hetween her and the Pole? IT venture to throw out these 
figeestions for the consilerntion of thise who have at heart the 
honor and glory of the great Canadian Dominion. 





THK ANTANCTIC WHTOXS: 


Not only hogan Interest in Arctic exploration beon revived, 
- but in EKarope at leist an even greater interest has grown up in 
the exploration of the region around the opposite Pole of the 
earth of which our knowledge fe so sennty. Since Sir Jamea ©, 
‘Ross’ expedition, whieh was sent out in the yeor |55), almost 
nothing has been dong for Antarctic research, We have herg to 
deal with conditions different from those which surround the 
North Pole. Instead of wo aliovost lindlees oconn, it fe believed 
by these who haye given spenial attention to the subject that a 
eontinent about the size of Australia covers the South Polar re- 
gion, Butwedo not know for certain, and surely, In the interests 
ef cur acienes, itis time we had o fairly adwqudte iden of what 
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are the rea] gonditions, Wowant to know what ls the oxtent af 
that land, what are ita: glacial econiditions, what is the ehoracter 
of its geology, what evidence existe as to tte physics! and bid- 
lovital concitions in post ages? We know there iv one lofi, 
active voltino. Aro them any others? Mornover, the science 
Of tertfestrial magretivm is seriously impeded in ite progress 
beontion the data in this department from the Antarctic are su 
scanty. ‘The seas around this continen) requir to le investi- 
pated both os to theit depth, their temperature, and their life, 
Wwe have here, in short, the moat oxtensivn the plored aren on 
the surface of the globe. 

Fouthe laat three or four years the Royal Geographical Sosioty, 
backed by other Hritish soojeties, line been attempting to Mave 
the home government to equip an adequate expedition ta wom- 
plete the work begun by Ross sixty yoursago, and to supplement 
the great work ol the Qhidlnger; but though sympathy has been 
expressed for Antarctic exploration, and though vague promises 
hove been given of support, the government is afraid to enter 
Hyon on enterprise which might involve the serviees of afew 
haval officers ani rien. We need not criticive this attitude = hut 
the Royal Geographioal Society hos determined not to let the 
matterresthere, [tis niw seeking to obtain the support of pute 
lic¢-spirited men for an Antarctic expedition under ite own au- 
spices, It ia felt that Antarctic exploration is peculiariy the 
wrk of England, and that if an expedition is undertaken it will 
rideive subttantial support from the great Avstrolasian, colonies; 
which have so much to gain from a knowledge of the physical 
eondition oft region lying wt thelr own doors and probably hav- 
ing a serious inflienee on theirolimatological conditions. Hern, 
then, is one of the greatest geographical problema of the future, 
the solution of which should be entered upon without further 
delay. It tony be mentioned that a sroall and well-equipped 
Belgian expedition has already started, mainly to carry out deop- 
sea aenrch around the South Pole aren, and that strenuous eflarte 
are being made in Germany to obtain the fonds foran expigition 
on p tauch larger scale, 





BASICALLY 


But our science hae to deal not only with the lands of the 
globe: its aphore is the whole of the surface of the earth and all 
that is thereon, so fair at least as distribution is concerned. The 
department of oceanography ls 1 compamtively new credtion ¢ in- 
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déed, it may be anid to have come definitely into being with the 
famous vo¥age of the Challenger. There had. been expeditions 
far oven investigation before thet, but ona very limited seale.- 
Tt has only been through the results obtained by the Challenger, 
supplemented by those of oxpeditions that have examined more 
limited areas, that we have been able to obtain an approximate 
conception of the conditions which prevall throughout the va- 
Thos ocent depths—eonditions of movemetit, of temperature, of 
sulinity, of life. We have only a general idea of the contours of 
the ocean hed, and of the vormposition of the soliment which 
covers thatbed, The extent of the knowledge thus aexpuired naity 
be gnuyed from tho fact that it oceupies:a considernble space in 
the fifty quurto volumie=s—the Challenger publications—whieh it 
tiok Dr Joli Murray twenty years to bring out, 

Whatislands are tothe oconu, lakes are tothe land, Ttiaonly 
recently that these interesting geserapiicel features hare received 
the attention they deserve. 

Rivers ann of not lead geographical ssitauand than Inkes, and these 
have also recently been the subject of special investigation by 
physical goographera. T hove already referred to [rofesaor Davis’ 

atudy of a special English river system, The work in the En- 
glich Inke district by Mr Mart, apokon of in connection with Dr: 
“Mill's investivations, was inainky on the hydroligy of the region, 
Both it Germany and in Russin special attention ie being given: 
to this eubjwct, while in Amorica there i¢ an enormous literature 
on the Mississippi alone, mainly, no doubt, from the practical 
standpoint, while the reault of much valuable work on the St 
‘Lawrence is buried in Canadian official publications. 5 


THE COMPASS IN MODERN NAVIGATION 


Hy G. W. Lrrteenaim, 
] OS Agdrograplic Offer 


Transoceanie navigation, with all that it las been to the dom 
merce of the world and the development of the civilization of the 
‘nineteenth century, reste upon the magnetio needle of the mari- 
ners compass, None but those who may estimate the effort of 
the stidden los of the earth's magnetism will ever fully lernorw 
the extent of the influence of the compass in human affairs. 
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Throughout the history of ocean navigation it has remained pre 


eminent among nautical instruments; and today, by the side of 


the chronometer and sextant, it is aeancely less ini parhint thar 
it was when it constituted the tavigator’s sole equipment. The 
later Instriments lave contriboted to precision in the use of the 
compass wil to preci navigation tn gonural, but they have in 
no densesip planted itor gréathy affeotod the degree wf ite fanda- 
mental in parkine, 


Up to the era of tron ships the management of the mariners 


Compass wae sseinple os the surveyors, being influenced by the 


earth's magnetism alone; but with the growth of the application 


of steam propulsion to ih shipsand the en ployment ofiran 
and steel ia their constraction it was found that every ship her 
eelf becomes a grodt magnet tke the earth ia, although of lesser 
intensity. 

Tt has long been known that the earth acts upon the magnetic 
needle somewhat wed bor maynet does, atid thet it has definite 
poles of magnetic strength and a magnetic field surrounding it 
which may he represented in general by Hnes of magnetic in- 
tensity issaing from one pole and proceeding. to the other by 
curved paths to which a freely suspended magnetic needle will 


everywhere set iteel! tangent. For nore than a century it has: 


hewn CHSLONTIIY aTong BeOtneticiins bo repeat ty the elements 
of the direction and intensity of the earth's magnetiem me rmuni- 
fested nt ite durface by lines cancelyed to be drawn -upin the 
suthies of the glale. The lines pussiie through all places where 
the angle between the plate of the astronomical meridian and 
the vertical plate passing through a freely suspondoed magnetic 
noodle is the sume are called Jines of equal magnetic declination 
OT. amon miners and surveyors, lines of eyual vuriation of the 
compass. These lines issue from one magnetic pole and pias by 
curved paths to the other and throngh the goographionl polos of 
the oarth. The lines which are coneelved ta be drawn through 
all places where the angle between the direction of a freely sua- 
pended needle and the plane of the horizon is the tame are eallud 
lines of wyjnal magnetic inclination ordip, They gird thé earth 
in ctronmferenees parallel to the magneto equator, somewhat the 
dame 44 the porallels of latitude with reference to the gen- 
eriphical eyuater. The imagietio equater is the line passing 
through every point atwhieh the freely suspended needle lies in 
a horizontal plane: As wetravel from the tagnetic oquntor to- 
ward the porthern waguetio pole the needle inclines more and 
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more, the north dnd, tending downwarils until the pole ia reached, 

When the needle assumes a vertical direction, As we travel 

toward the southern magnetic pole the same takes place with 
the aitth end of the needle, 

Similar results may be obtained by carrying # amal] negdle 
through the magnetic field ofa harmagnet. At the neutral band 
it will by parallel tothe bar, while, as either end is approached, 
the dip toward the Pole becomes more and more; ani] as with 
the har-magnet.owhich lisa. magnetic held that varies in inten- 
sity from point to point, so with the earth, whose magnetic huld 
is powerful near the Poles and steadily miderates iy strength a 
the magnetic equator is approached. ‘There ia thus a third ect 
of Hines passing through all polnta where the magnetic intensity 
js the same. These are known aa iidynoamic lines or lines af 
equal maynetic intensity, In general contour they follow the 
lines ‘of eqttal inclination or dip. 

These differont svetems of lines representing the magnetic gle 
ments have not on theenrth that epmimetry and regularity whieh 
they would present around » steel bar; but,on the contrary, they 
often pursue serpentine courses with many a bend and loop; 
andisinoe the values of the magnetic sloment= are not fixed wither 
as to time ar locality, they shift their positions hourly, daily, 
monthly, yearly, aod through, centuries, These changes are all 
believed to be periodic and, with the exception of the secular 
change, wre of such siall amplitude that they do not affect the 
naxof the compass on the aéae where cumimeroe is carried on. 
So that for purnies of navigation, the terrestrial magtetic lines 
may be drawn so a3 to hold good forseveral years from a given 
epoch. 

A freely susponded magnetic needle dipping, as it doe, every- 
whore except on thermnagnetic equator, is of no value to guidlea 
ship. The compass needle must be harizontal, This condition 
is attained 14 praction by p itting w sriall sliding commterpoies on 
the needle te overcome the downward pull of the earth's mag- 
netivm,or by floating the com jase-cird in aimixtare of water and 
aleohol.. It is, thorefure, only the horizontal component of the 
earth's magnetizm that gives steadiness to the neville of the 

com pace and Infliences tte direction. 

Tf a wooden ship with no mietal other than the copper in her 
frame, were to sail around the world, her conpass would oxpori- 
ence only thowe magnetic phases that result from the intlnonce 
of the earth's magnetism—more or less-steadiness, according to 
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the varying aniount of the horizontal component of the intensity 
of the terrestrial magnetit field, and « variation of the compass 
of larger or sroaller anyount uosording to geographical position— 
the ahip herself would exert no influence whatever, Hhart, ins 
mcdern navigation, instead of guiding a vessel having no mag- 
netin influence whatever over the ylolw—a yrent magnet whine 
magnetic elemonts are kodwi—the mariners compu is en- 
ployed in guiding a etoo) vessel. which lea great magiiet, whose 
magnetic elements ure ever varying and capriciota, over the 
globe, 0 groaler masnet. 

Ifa har-magnet be brought inte a horizontal position wearer a 
compise-needle that hat asetimed a steady position under the 
infiuence of the airth'’s magnetiem, the compasetieed|lewill im- 
Inediately move stil wuine a position which is the resultant of 
the joint action of the earth and the harmagnet; and with every 
change in the sgimuth or lielination of the bar-maypnet the eom- 
pnss-ietille will nestime a new resultant position, This ie anal- 
ogdne to the joirt action of the magnetiain of the ourth and the 
iron ship on the mariners oorpas, nly the inflame of the 
hip ts vastly complicated by the existence, along with her pur- 
Thanent magnetic elements, of the ever-varying magnetic effects 
resulting from the inductive action upon the “soft” iran of the 
thipoof the fields of the earth's magnetism, and the ship's per- 
THAnGHE mag neti, 

If a cylinder of pure wrought iron that has not been hammered 
nid is ontlrely free from magnetison be held vertically in our 
latitude the opper eid instaitly beromes a south and the lower 

a north pole Tf it he reversed, the magnetism alse peveran, ao 


shat the upper and lower ends are still ag they were befaro—a_- 


eouth and a north pole, respectively, When itis held horizontally 
in the meridian the end toward the north becomes-n north pole, 

while that toward the south becomes o south pole: amd when 
it ig revolved alenwhy or rapidly in azimuth, the foot of magnetic 
polarity move with the fidelity ofa shadow, until when the cvl- 
Hider polite aaah and west, all the side facing the narth is per 
voded by north magnetian, ami all treing the sath by south 

magnetivm), Again, lot we concelye the hull of a ship te he like 
the cylinder of pure wrought-iron std ae susceptible of mage 
netic induction in heing steered over its ever-chaneitiy courses 
a8 the oyftnder is when turned inte different positions, Theri, 
as theship stoors north, inthe northern tiagietic leinisphere, 
the how will become the center of north polarity and the stern, 
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that of zouth polurity. Ae she gradually changea course to the 
veastward.an will the north foctis shift to the port how, the south 
focus to theatarheand quarter, and the neutral line dividing them, 
which while the ship headed north was athwartship, will now 
become a diagonal from stariinird bow to port quarter, When 
the ship hiads east all the atarbourd side ia pervaded with south 
polarity, the port-with north, and the neutral line takes «1 pon- 
eral foré-ond-aft dirootion. Contiiving to change course to the 
aouthward, the poles and neutral line eontinge their motion in 
the opposite direction, until at the south the conditions at north 
are repented, but this time it is the stern that isa north pole, 
while the bow ita south pole, At west the conditions at east 
prevail, only that it is now the starboard side that has north 
polarity and tho port side south polarity. And this transient 
induction in both the cylinder and the ideal ship ia solely due 
to the effect of the earth’s magnetic field in which they move 

Leaving now the ideal of “soft iron ahip and passing to the 
con#iderntion of the actual ship, which is built-of many beame 
oid frames that have been bont, hammered, and twisted in fish- 
fonirig them for the construction, we find that the stroocture, al 
though still containing many “soft” tron pieces that heoomemuag- 
nets when lying in the magnetic meridian and losetheir magnetic 
qualities when turned at right angles to that plane, has acquired 
chorncteriatics that make it as permanent anid well defined 
magnet as the steel bar, with poles and neutril ling asin the 
bar, but located according to the direction, with reference to the 
thagnetic meridian, in whieh the ship's keel lay ducing the 
‘course of her construction, 

‘An tron ship, with her frames, plating, decks, boams, stanch- 
idns, shafta, engines, emoke-pipos, vards,and masts, i not o sim- 
plo magnod Hike nsteol hwr, but is network of magnets having the 
chnracteristioa of a siniple mignet growing out of many and di- 
verse ind reactionary intoenees within the hull, ‘However 
complex the network of maunsta muy be, yet, for purposes of 
nnalytieal investigation to reach results to enable the mariner 
to allow for the influence of the ahip's tagneti#in upon the 
compass, ite elfect may be considerad as taking place In three 
cardi tte ABR, name y, foretund-aft, athwartship, and vertically 
downward, with the pivot of the compas needle as the brigin: 

Alinost all the structural iron of a ship is symmetrically ar 
rinvid with reference to the vertionl plane through the keel, eo 
that for any piece on the #tarboard aide another is generally 
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found similarly dispoaed on the port aide: and the preablena ts 
simplified to paira of parallel forces, oach pair having its reaulte 
ant parallel to one of the cOordinnte axes. Tho #ffect of every 
Magnetic particle, whether of pornunent or induced Mnagnetiens, 
may be reduced to this condition. Hf the sum total of all thie 
inagnebic forces parallel to each diordinate axis he trunsferred 
to it, and the whole be conocived ta be concentrated upon the 
north polit of the compass-needle, the entire magnetic power 
of the ship may be compared ti that of three imaginary com- 
pound-minpieta—one Inf horzontatly in ihe axis of X; the 
second, alsy horizontally, in the axie of Y, and the third, verti- 
cally,intheaxisof Z By steiming around « circle in the open 
sea and observing the cor pass beuting of the sun with the ship's 
head) on equidistant compass courses, and nad, at the sune 
times, thin astronomical hearings of the san, the Magnetic effeet 
af the ahi p—ithat is, of the three Like Ty com pourd-maignets 
in the axes of X,Y, and Z—which causes: the powlle to déetlavd 
from the magnetic meridian hy different angles at the different. 
headings, enn be immedintely found, if the varintion of the com. 
pase die to the georraphical liwnility ia known. As the ships 
mikes a Cont plete drole in azimuth, the narth end of the vidtewl bes 
is drawn sometimis to the right hand of the tagnetio meridian 
and sometines to the left hind: in the former case tlhe clothe. 
tion ts called east duviution and in the latter weat devintion. A 
table of these deflections; serially arratiged, is called = tble of 
deviations of the compass, The harmdnic analysis of auch gy 
talleof deviations consists in representing dach of the element- 
ary magnets, whose effects contribute to make up the imaginary 
compound-magnits, as a separate disturbing cause whose affect 
upon the compass notdle may be represented hyn constant 
multiplied by a simple harmonic fianetion of the corsa pies-izi- 
muth of the ship's head. Adding together the effects of the 
different disturbing causes, thus represented, wand Placing them 
equal to the devintion observed of a certain heading of the ship, 
a conditional equation may be formed for each of the headings 
upon which the devintion was obacrveil. 

From such series. of conditional equations norinal ep etl ome 
may be found by the method of least squares, and from them 
the harmonic constants which represent the elemorntary disturh- 
ing magnets, ‘Thus it is that from the effect an intelligent com- 
prehension of the cause may be gained, 
| With these covfticients w navigator may compute beforeband 
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the value of the deviation to which hiv com pilss will be subject 
anny heading of the ship; bat in taking long erases wend 
passing inte different magnetic lititudes they require unceasing 
atiention, bechuss some of them: represent the effects of tho m- 
duetlon of the earth's magnetic field upon the “soft iron of the 
ahip, and a the ship anils the ocean she passes through ever- 
wiry En fields of terrestrial) magnetiam. Her own iagaietians if 
alan undergoing continual, though amall, changes due to the 
wrenching and straining of the ship by the action of the sea. 
Yot:hy examining thorough! y into the harmonic coufelents and 
by considering thy known values of the elements of the ouurth’s 
maytietiam, a careful navigator may predict 4 table of duviations 
for his ship and compass in any part of the world. 

He will then Gnderstand and be prepared for such changes tn 
the ship's muagnetiam os arise from the heeling af the ship, from 
change in geographical position, and from alteration in the course 
after the ahip has remained for a long time on one foenilirige, ariel 
le may navigate his vessel with the coifidence and acourity that 
ho would have in a wooden ship, for he can at any time correct 
the course steered by the compass so that the magnetic course 
actually made good may le nid down upon the ehartor used in | 
the calculation of the ship's reckonity, he can correct bearings P 
of the land by the amount of deviation due to the direction of 
the ship's head at the time thoy were taken, and if he wishes to 

shape a course for a port, having f onnd by calculation or from 
the chart the correét magnetic course to he made 2001, he can so 
apply the deviation as to obtain the compass course to bn stecred, 
~~ Tn many modem ships the deviations are largely reduced by 
introducing magnets into positions near the com piss to com pen- 
sate for the effecta of theship’s magnetism, The analysia of the 
table of deviations shows that the polar forces acting in the ship 
may be mpresented by imaginary magnets, and it ts, therefore, 
certain from well known lawa of niagnetic action thit the effects 
of thesw disturbing forecs may be neutralized by introducing real 
mnunets whowe forces live the same magnitudes but act in the 
opposite directions. 


The proceedings of the British Association at Toronto were 
admirably reported by the local press, the daily reports of the 
(Globe, tovether with a finely illustrated supplement, aggreguting 
nearly 150 eolumne, or the equivalent of ai octave volume of 
300 pages of long primer. 
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